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Candida species activate complement by the alterna-
tive pathway, induce leukocyte migration and, when 
applied epicutaneously, cause epidermal microabscesses 
of neutrophils in man and experimental animals. Com-
plement activation by C. albicans appears to be a prop-
erty of the cell wall. To biochemically identify the com-
plement-activating constituent(s) of C. albicans, an eth-
yleneglycol extract of growth phase blastospores was 
prepared. Acid hydrolysis and neutral sugar analysis 
revealed mannose (82%), fucose (7%), and glucose (11 %). 
The soluble, mannose-rich cell wall polysaccharide of 
C. albicans activates serum complement via the alter-
native pathway, induces neutrophil chemotaxis and is 
antigenically reactive with antisera to C. albicans. This 
constituent exhibits in vitro endotoxin-like activity as 
measured by Limulus lysate gelation, but is nonpyro-
genic in rabbits. The extract produced precipitin lines in 
double immunodiffusion studies against serum from pa-
tients with invasive candidiasis and rabbit antisera to 
mycelial and blastospore preparations of C. albicans, but 
not against normal serum. Thus, pathogenic properties 
and reactive phenomenon of C. albicans are in part at-
tributable to a cell wall polysaccharide, mannan. 
A toxic principle or endotoxin of C. albicans was ftrst pro-
posed by Henrici [I] a nd supported by Salvin who found that 
disintegrated, acetone-dried cells y ie lded a saline soluble toxin 
which was lethal for mice a nd s imilar to bacterial e ndotoxin 
[2]. Reports by Hasenclever a nd Mitchel [3) and Isenberg, 
Allerhand, a nd Berkman [4] strongly suggested an endotoxin-
like s ubstance on the surface of Candida organisms. C. albicans 
cells or extracts induce a variety of physiologic reactions in-
cluding fever [5J, shock [2,6-8], leukopenia (and later leukocy-
tosis) [5], and dermal necrosis [9]. Kobayashi and Friedman 
[10] concluded that a n extractable toxic substance, of low 
activity in comparison to bacterial endotoxin , was bound to 
Candida cells, a nd unlike classic endotoxin was incapable of 
increasing dermal reactivity to epinephrine. Since native dex-
trans and synthetic polysaccharides may be pyrogenic [11,12], 
toxic substances from C. albican.~ s hould be characterized 
before being classified as endotoxin. 
Like endotoxin , C. albicans and related species have been 
shown to activate serum complement via t he alternative path-
way [13j. Complement participates in several in vitro aspects 
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of Candida induced reactions, including chemotaxis [13,14] and 
phagocytosis [15-17]. Neutrophil chemotaxis may be associated 
with the cell wall man nan of Candida [ 18). In vivo studie have 
shown that complement participates in the survival of mice 
with experimental systemic candidiasis [19). The fifth compo-
nent of complement, C5, is essential for the development of 
acute inflammation in an experimental model of cutaneous 
Candida infections in mice [20-22). Saccharomyces cerevisiae 
and Cryptococcus neoformans, both known to be pyrogenic 
[10], are additional yeast-like organisms which activate comple-
ment via t he a.lternative pathway [23,24). 
We report the purification of a mannan cell wall polysaccha-
ride from C. albicans by ethyleneglycol extraction, which acti-
vates complement via t he alternative pathway. It is chemotactic 
for human neutrophils in t he presence of serum, reacts with 
antisera to C. albicans, demon trates Limulus lysate endotoxin-
like activity, but is nonpyrogenic in rabbits [25]. 
METHODS 
CAND IDA ALBICANS Cultures and Extract Preparation 
C. albicans, identified by sugar assimilation and fermentation tests 
[26], were maintained on Sabouraud dextrose broth at room tempera-
ture. Culture supernatants were prepared by centrifugation of 24 hr 
cultures, and filtration of the supernatant through 0.22 /.1. filters (Milli-
pore, Bedford, MA) . 
The extract was prepared by growing C. albicans in submerged 
culture on 1600 cc broth medium containing 4% dextrose, 1% peptone, 
and 2q; acid hydrolysed casein for 5 to 7 days at room temperature 
with aeration according to the method of Codner el al [27]. Samples 
were obtained and checked for purity by microscopic examination and 
subculture on blood agar plates (incubated at 37°C) and Sabouraud 
agar slants (incubated at room temperature). 
An ethylene glycol extract was then prepared according to Barker, 
Cruickshank, and Holden [281, with the foUowing modifications. After 
5 to 7 days, 2 volumes of acetone were added to the cultures overnight. 
Cultures were then filtered through Whatman #1 filter paper, leaving 
a culture mal that was washed 2 additional limes with acetone before 
drying. The brittle mat was homogenized to a fine powder in a glass 
tissue grinder, and again washed 3 times in acetone before drying. 200 
ml ethylene glycol per 10 mg dry weight was added for 24 hr. The 
solution was then filtered, dialysed against distilled water for 48 hr with 
frequent changes, and lyophilized for later use. Yields of approximately 
30 to 35 mg per preparation were obtained. The material was reconsti -
tuted to a concentration of I mg per ml in non pyrogenic saline. and was 
completely soluble. 
Asse8.~ment of Complement Activation 
20 /.l.g extract in 20 1.1.1 saline or 100 1.1.1 saline elution fractions were 
incubated in 80 1.1.1 fresh human serum. heat inactivated serum (56°C 
x 30 min), or C4 deficient human serum, for 1 hr al 37°C. The reaction 
was stopped with lOmM ethylenediamine tetraacetic acid (EDTA). 
Serum used did not produce agglutination of Candida blastospores at 
a dilution of 1:4, or give a precipitin line in double immunodiffusion 
against the extract. Conversion of C3 from {3lC to PIA, and properdin 
factor B from beta mobility to gamma mobility was determined by 
immunoelectrophoresis of whole serum according to the method of 
Gotze and Muller-Eberhard [29]. Goal anti-human C3 ({JIC/ {JlA) 
(Hyland, Costa Mesa, A) and rabbit anti-human factor B (C3 Akti-
vator) (Behring, Woodbury, NY) were obtained commercially. Addi-
tional compounds assessed were 20 1-tl boiled zymosan (15 mg/ ml) , 
inulin (15 mg/ ml), and mannan (15 mg/ ml) in normal saline. 
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LIMULUS Lysate Endotoxin Assay 
Limulus lysate was obtained commercially (Sigma, St. Louis, MO) 
and gave frrm gelation in one hour with Endotoxin Reference Solution 
and 5 J.tg E. coli endotoxin. The assay was performed and graded 
according to the method of Elin, Sandberg, and Rosenstreich [30] in 
glasaware made pyrogen-free by heating to 180"C for 4 hr. 100 J.Lg of 
extract in 0.1 cc saline, or 100 Ill saline elution fractions from PAGE, 
were added to 0.1 cc Limulus lysate. In addition, C albicans blasto-
spores (1 x 10"/ml), boiled zymosan (1 mg/ml), inulin (1 mg/ml), and 
mannan (1 mg/ml) extensively washed in saline were similarly tested. 
Finally 0.1 cc Candida culture supernants were tested. AU solutions 
were adjusted to insure a pH between 6.0 and 7.5. Normal saline 
controls gave consistently negative results. 
Polyacrylamide Disc Gel Electrophoresis 
7.5% polyacrylamide disc gel electrophoresis (PAGE) of 50 or 100 J.Lg 
of Candida extract was performed according to standard methods 
f31], at pH 8.3. Similar gels, at pH 4.5 were run toward the cathode. 
Gels were fiXed in 10% acetic acid and stained with Coumasaie brilliant 
blue, periodic acid-Schiff reaction (32], or Sudan black [33). 5% poly-
acrylamide gels run in the presence of 0.1% sodium dodecylsulfate 
(SOS) were run according to a modification [34] of the method of 
Shapiro, Vinuela, and Maize! [35], then fixed and stained as above. 
Standard gels, run for elution of components, were frozen on dry ice, 
cut into 2.4 mm slices, and eluted in 150 J.LI nonpyrogenic normal saline 
overnight at 4°C. Fractions were then assayed for complement activa-
tion, Limulus amebocyte lysate gelation, and reactivity with Candida 
antiSt>~a. 
Chemotaxis Assay 
Peripheral venous blood neutrophils were obtained by venipuncture, 
Ficoll-Hypaque and dextran sedimentation according to Boyum (36). 
Chromium-5 1 radio-labeled leukocyte chemotaxis was performed in 
blindwell chambers according to the method of Gallin, Clark, and 
Kimball (37). Cells were suspended in Gey's balanced salt solution with 
10% homologous fresh human serum, or heat inactivated serum (56" 
X 30 min) . 2.6 X 106 polymorphonuclear leukocytes were placed in the 
top well, and 25 J.Lg extract, E. coli endotoxin generated attractant, or 
Gey's medium alone in LO% serum were placed in the bottom blind well. 
After 3 hr incubation at 37"C, the lower ftlter was counted in a well 
type gamma counter. 
Rabbit Pyrogen Assay 
200 J.tg Candida extract was injected into the marginal ear vein of 4 
test conditioned male New Zealand white rabbits (weighing greater 
than 1.5 kg and less than 2.5 kg) . Repeated rectal temperatures were 
recorded by telemetry each hour for 4 hr according to the method of 
Wolff, Mulholland, and Ward [38]. Four nonpyrogenic saline injected 
rabbits served as controls. This method was capable of detecting 5 l'g 
of endotoxin. 
Double Immunodiffusion 
Immunodiffusion was performed in agar using precast and cut plates 
(Hyland, Costa Mesa, CA). 
Acid Hydrolysis of CANDIDA ALBICANS Extract 
250 J.Lg of Candida albicans extract was hydrolysed in Dowex 50 X 
2 (H+) and 0.02 N hydrochloric acid at 100"C for 4 hr, according to the 
method of Lehnhardt and Winsler [391. The neutral sugar sample was 
then deacidified over a Dowex l X 8 (HC0.1 ) column and eluted with 
a 2 cc volume of methanol/water 0/l) . 
Neutral Sugar Jon Exchange Chromatography 
Analysis of the sugar composition of the extract was performed 
according to the method of Lee, McKelvy, and Land (40]. l cc hydro-
lysed sugar extract was chromatographed over an anion exchange resin 
(Duram OA-X4) column, using a linear gradient of sodium borate 
buffer from 0.15 M (pH 7.0) to 0.40 M (pH 10.0) and the eluted borate 
complexed neutral sugars from the column were analyzed by the 
orcinol-sulfuric acid reaction on an autotechnicon, with absorbance 
read at 420 nm. A I cc solution containing rhamnose, mannose, ribo e, 
arabinose. galactose, xylose, and glucose served as a standard reference 
for identification and molar quantification of the extract components. 
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RESULTS 
Complement Activation 
Incubation of the C. albicans extract in normal human serulll 
led to the immunoelectrophoretic conversion of both C3 and 
properdin factor B. Conversion also occurred with human se. 
rum deficient in C4. Conversions could be abrogated by first 
heating the serum to 56°C for 30 min (Table I). Boiled zymosan 
inulin, and purified mannan caused similar complement acti~ 
vation. 
LIMULUS Lysate Endotoxin Assay 
Candida extract provoked stable Limulus lysate gel forma-
tion within 1 hr, while saline alone failed to cause gelation or 
flocculation within 24 hr. (Positive tubes could be inverted 180 
degrees.) Washed C. albicans blastospores, zymosan, mannan, 
and inulin evoked gelation within 2 hr. C. albicans culture 
supernatants, but not Sabouraud broth alone, promoted gela-
tion (Table II) . 
Polyacrylamide Disc Gel Electrophoresis 
Alkaline disc gel electrophoresis gave a single broad band 
which stained with the periodic acid-Schiff reaction, but not 
with Coumassie brilliant blue or Sudan black (Fig 1). A PAS-
positive constituent remained trapped in the spacer gel. PAGE 
in the presence of SDS yielded no additional components. Acid 
PAGE showed no staining with PAS or Coumassie brilliant 
blue. 
Replicate gels with 100 p.g extract each, were run in parallel. 
Each was stained with PAS or cut into 2.4 mm slices, eluted, 
and assayed for complement activation and Limulus lysate 
gelation activity. Both activities correspond exactly to the PAS 
stainable band in the duplicate gel (Fig 2). The same fractions 
gave a single precipitin line against anti-sera to C. albicans 
mycelia. 
Rabbit Pyrogen Assay 
The temperature response curves for 4 rabbits injected with 
200 p.g C. albicans extract each, and 4 rabbits receiving saline 
alone, were virtually identical, showing no significant tempera-
ture elevation. This assay was capable of detecting 5 p.g of 
endotoxin. 
Chemotaxis 
Corrected gamma counts of the blind well chemotaxis studie 
are presented in Table III. The Candida extract, in the presence 
of normal human serum, but not in the presence of heat 
inactivated serum, elicited directed migration of neutrophils in 
vitro. At a concentration of 25 p.g/ml, the extract was roughly 
equivalent to the endotoxin generated standard attractant. 
Acid Hydrolysis and Neutral Sugar Chromatography 
Chromatograms of the standard neutral sugar reference so-
lution, and the hydrolysed Candida extract are presented in 
TABLE I. Alternative pathway activation of serum complement by 
Candida albicans cell wall extract 
Serum 
('. albicans blastospores Normal 
C. albicdns extract (20 l'g) Normal 
C. albicans extract (20 l'g) 01 deficient 
C. albtcan.• ext.ract (20 l'g) 56"C x 30 min. 
Zymosan (1 5 mg/ m)) Normal 
Mannan (15 mg/ml) Normal 
Inulin (15 mg/ml) Normal 
Inulin (15 mg/ ml) C4 defi cient 
Normal Saline (Conlrol) Normal 
Normal Saline (Conlrol) C4 deficient 
Immunoelectrophoretic 
Conversion 
C3 Properdin Factor B 
+ + 
+ + 
+ + 
+ + 
+ + 
+ + 
+ + 
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TABLE II. Limulus lysate endotoxin assay of Candida albicans 
extract 
Gelation" 
1 hr 2 hr 24 hr Result 
C. albtcans extract ( 100 l'gl + + 
Washed C. albican .< blaslospores + + 
Zy mosan ( 100 !'g) + + 
Inulin ( 100 l'gl + + 
M a nnan ( 100 1'8) + + 
C. alhicm1.' culture supernatant + + 
a bouraud broth (sterile) 
Controls 
Endotox in Reference (Klebsiella) + + 
Normal Sa line 
" + is firm gela tion; 3+ reaction according to Elin , Sandberg, and Rosenstreich 
[30 J; - is clear without granules or floccula tion. 
Polyacrylamide Gel Electrophoresis 
of Candida Extract 
(7.5% Gel, pH 8.3) 
8 
Frc l. 7.5% polyacrylamide disc gel electrophoresis gels stained as 
follows, left to right; Coumassie brilliant blue (CBB), Sudan black (SB), 
periodic acid- chiff (PAS) reaction, and polyacrylamide disc gel ~lec­
trophoresis in the presence of sodium dodecyl sulfate (SDS) stamed 
with the PAS reaction. 
Fig 3. Three entities were identified in the extract, mannose, 
fucose, and glucose in a molar ratio of 82:7:11 respectively. 
Molar quantitative elution patterns are presented in Table IV. 
Immunodiffusion Studies 
Double diffusion (Ouchterlony) analysis of the extract against 
sera from patients with known systemic candidiasis revealed 
immune precipitation in 3 of 5 cases studied. Multiple precipitin 
lines present in some era suggest more heterogeneity of the 
extract than revealed in PAGE (Fig 4). The active fractions 
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from alkaline PAGE gave a single precipitin line against rabbit 
antisera to mycelial C. albicans. 
DISCUS ION 
Numerous toxic activities have been attributed to whole cell 
wall preparations and soluble extracts of Candida albicans. 
Despite speculation that an endotoxic substance was bound to 
lhe organism's surface (9,10), a Candida product fulfilling all 
the criteria of classic bacterial endotoxin has not been eluci-
dated . 
The thick cell wall, elaborated by most yeasts, is composed 
of a rigid glucan layer, with a surface coating of a mannan-
protein complex, interspersed with glucan. A third macromol-
ecule, chitin , i also found on the surface about bud scars 
formed in reproduction. The structural mannan-protein com-
plex, composed of 90% or more mannose and 5 to 10% protein 
or peptide, represents the p.rinciple immunogen of the yeast cell 
as measured by agglutination and precipitation studies. Some 
mannan-protein complexes also have enzymatic activity (inver-
tase, melibase, glucosidase, and phosphatase) (41). 
Yeast mannan is composed of 40 to 50 a1-2 and a1 -3 Linked 
side chains (41). C. albicans has been shown to have this 
structure, and to be a highly branched, protein free, polysac-
charide [ 42). Highly purified C. albicans man nan [ 43) contains 
95% mannose and 5% glucose with less than 0.5% total nitrogen 
and less than 0.75% phosphate. 
Man nan is also the major antigenic component of C. albicans 
and is responsible for agglutination [ 43), precipitation [ 44,45], 
and immunofluorescent [ 46) reactions. Two antigenic groups of 
C. albicans have been described [47). Group A contains all the 
d terminants of group B, plus additional antigens. Both groups 
exhibit multiple precipitin lines on agar gel diffusion, indicative 
of heterogeneity, or more likely, polysaccharides of different 
molecular weights [ 43). Structural [ 41,42,48] and immunochem-
ical [ 49] imilarities exi t between C. albicans and Saccharo-
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FIG 2. Analysis of duplicate polyacrylamide disc gel electrophoresis 
(PAGE) of Candida extract showing the correlation of periodic acid-
chiff (PAS) staining with complement activation and Limulus lysate 
gelation. 
TABLE III. Chemotactic activity of Candida extract in serum 
Atlract.anl Normal human 
serum 
Heal· inactivated 
serum 
C. albicans extract 2,400 ± 103" 392± 50 
Normal Saline 1,564 ± 220 851± 27 
Standard Attractant 2,266 ± 78 No• 
Gey' medium al=..::o~ne.::.._ ____ 7~00:..:...... _______ N_O ___ _ 
" orrected total 1 minute counts ± range. 
• NO = not done. 
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Neutral Sugar Analysis of Hydrolysed Candido Extract 
Standard 
111 ~ 
~ ~ 
~ ~ ~ ~, """" ~"' ~ ..., ~ ~ ::.; .~~ ~ ~ ~ ~ ~ "' ~ "' ~ <:::) ~ 
'-
~ § 
~ 
~ ~ 
"'t 
Candido Extract 
Monnose 82% 
Fucose 7% 
Glucose II% 
FIC 3. Chromatograms of neutral sugar analysis of standard solution 
(lop chromatogram) and hydrolysed Candida extract (bottom chro· 
matogram). Note the predominance of mannose. 
TABLE IV. Quantitation of neutral sugar constituents of Candida 
albicans extract 
Area I !!M" 
Area of constituent 
p.M I ml 
"Derived from the standard. 
Man nose 
7.772 
1.757 
0.226 
Fucose 
3.895 
0.091 
o.o2o• 
Glucose 
6.468 
0.203 
0.031 
• Average of calculations by area (0.023) and Net O.D. per J.LM (0.017) 
to compensate for the small peak size in the chromatogram. 
lyces cerevisiae cell walls, and many species of yeast with 
glucose and mannose cell wall sugars cross react with C. albi-
cans cell wall antisera. Evidence suggests that the antigenic 
determinants are the o:1-2 linked hexose or heptose side chain 
moieties [50]. 
Our cell wall extract bears similarities to the previous prep-
arations, showing predominantly mannose and glucose residues, 
variable charge and molecular weight. This is in keeping with 
polysaccharides such as mannan or dextran whose molecular 
weights can vary from 40,000 to 600,000. The presence of fucose 
in our preparation although not reported in C. albicans studies, 
has been found in an extra-cellular fraction of C. bogoriensis 
(51J. The significance of this fucose is not known, but may 
represent terminal sugars previously lost in more vigorous 
extraction techniques. 
The absence or paucity of protein is unexplained at present. 
Mannans are often linked directly to protein via serine and 
threonine r idues (oligosaccharides) or by way ofN-acetylglu-
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cosamine to asparagine (large polysaccharides) (4lj. The ab-
sence of protein in Candida man nan, however, has been noted 
by others [ 42]. 
We have shown that the biologic activity of this mannan-rich 
extract includes complement activation, generation of chemo-
tactic activity in serum, Limulus lysate gelation, and immune 
precipitation with C. albicans antisera. Pillemer et al [52] 
demonstrated that many polysaccharides including mannan 
and inulin, plus bacterial cell wall polysaccharides and lipopoly-
saccharide endotoxins, activate serum complement in the ab-
sence of antibody, via the alternative (properdin) pathway. 
Studies of Candida species have also demonstrated alternative 
pathway activation in a manner analogous to zymosan, an 
insoluble cell wall preparation of Saccharomyces cerevisiae 
[13J. More recently, lipopolysaccharides have been shown to 
activate both the classical a well a the alternative pathway 
[53). The lipid A region, interacting with Clq (without anti-
body) uti,.;izes the classical components Cl, C4 and C2 (54]. The 
polysaccharide region, independent of the lipid A region, can 
also activate complement by interacting with alternative (pro-
perdin) pathway components. 
In addition to yeast and fungal cell wall components, bacterial 
polysaccharide constituents can activate the alternative path-
way of complement. Streptococcus mutans water insoluble 
glucans with both o:l-3, and o:l-6 glucosidic bonds, but notal-
6 linkages alone, are effective activators of the alternative 
pathway [55]. Specific purified pneumococcal capsular polysac-
charides (types 1, 4, and 25) also initiate alternative activation, 
while others (types 2, 3, 14, and 19) do not [56j. 
The C. albicans cell wall mannan is consistent with all of 
FIG 4. Double immunodiffusion in agar against whole Candida ex-
tract in center well. Well I = mycelial antigen; well 2 = serum from 
patient with systemic candidiasis; well 3 = serum from patient with 
systemic candidiasis; well4 = rabbit anti-C. albicans blastospores; well 
5 = rabbit anti-C. albicans mycelia. Note the multiple precipitin lines 
against human serum which in well I identifie!j with the mycelial 
antigen. Also note the broad line of identity between the extract and 
antiblastospore and antimycelia sera. 
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these findings, and supports polymeric carbohydrates as com-
plement activators. The structural configuration of mannan, 
particularly a-linkages, conforms to other known polysaccha-
ride activators, with the exception of inulin, which is a /32-1 
Linked fructan. Complement activation generates several bio-
logic activities, including a chemotactic peptide derived from 
C5 which is responsible for directed migration of granulocytes. 
This mannan extract differs from classical endotoxin. It does 
not contain lipid, and does not activate the classical pathway in 
the absence of antibody. It is not pyrogenic in rabbits at doses 
of 200 p.g. Reports of pyrogenic activity from C. albicans have 
required more severe extraction methods than those reported 
here, often employing hot phenol. Mannan however is readily 
soluble in water at room temperature, and may be recovered 
from yeast under these conditions [ 41]. Factors with pyrogenic 
properties may be present in Candida, but are not recovered 
by our method. 
Limulus lysa te gelation activity of the extract is therefore an 
unexpe ted finding, since it is reported to correlate with pyro-
genicity, but not complement activation, in endotoxin studies 
[50]. However , the specificity of this assay for lipopolysaccha-
ride is not clear s ince some streptococcal proteins [57), proteo-
lytic enzymes [58), synthetic polynucleotides [59), dithiols [60) 
and peptidoglycans in high concentrations [61) may mimic 
endotoxin in this assay. Bacterial cell wall peptidoglycans in-
terestingly have endotoxin-Like properties [62), and are capable 
of producing biologic effects presumably through consumption 
of complement in the absence of antibody [63). We do not feel 
that Limulus lysate gelation is indicative of classical endotoxin 
activity in our extract, but reflects nonspecificity of the test 
when s tudying polysaccharides such as mannans or glycans in 
high concentrations. 
The prope rties of C. albicans cell wall mannan explain some, 
but not all of the reactions attributed to this organism. Elici-
tation of leukocyte migration in the presence of serum is con-
sistent with complement activation, and explains the observa-
tions of Escobar, Hamilton, and Weeks [18] regarding mannan-
induced chemotaxis, as well as earlier s tudies of Candida ceU 
waU induced chemotaxis [14,22]. The acute neutrophilic inflam-
matory reaction in experimental infections can also be explained 
by mannan-induced activation of complement. Transient neu-
tropenia, in response to Candida may be related to cell wall 
mannan, since in other systems this phenomenon is associated 
with in vivo complement activation [64) and circulating active 
chemotactins [65). 
The pres nee of free and antibody-bound mannan has been 
found in the serum of patients with invasive candidiasis, indi-
cating that the organism is capable of liberating this polysac-
charide in sufficient quantities to permit its detection, as well 
as partial consumption of complement components in vivo 
[66). The possibility of circulating mannan inducing pathology 
at sites distant to Candida infections is raised by the report of 
Chesney et al [67J who found Candida antigen, immunoglob-
ulin and complement in the kidney of a patient with the 
Candida endocrinopathy syndrome. 
The mannan-rich polysaccharide of C. albicans cell wall 
accounts for several reactive phenomena associated with Can-
dida infections. This polysaccharide is a significant, but non-
specific Candida immunogen. Mannan-induced activation of 
the alternative pathway of complement accounts for the gen-
eration of serum chemotactic factors leading to an acute neu-
trophilic inflammatory response. Activation of complement by 
c irculating mannan may also induce transient neutropenia and 
possibly neutrophil "deactivation" in vivo. Mannan does not 
account for the febrile response associated with the injection of 
Candida organi ms or extracts. Macromolecular cell wall man-
nan is a s ignificant participant in the immunologic and inflam-
matory reactions associated with C. albicans infections. 
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